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The purpose of the present paper is to report the effect of the Valsalva maneuver upon circulation times in patients with and without congestive heart failure. In addition, radioscopic Diodrast studies during the Valsalva maneuver in two patients are presented.
METHODS
The Valsalva maneuver was performed by having the supine subject take a full inspiration and forcibly attempt to exhale for a certain period of time, usually 10 seconds, into a closed manometer at a pressure of 40 to 60 mm. Hg. The straining period is about optimal for producing blockage of the circulation in normal subjects. If the strain is prolonged beyond 10 seconds, the venous return, particularly from below the diaphragm, apparently may break through the blockade (see "Discussion"). Figure 6 shows the result obtained by injecting Diodrast solution in the same patient (R. M.) during the Valsalva maneuver. The contrast substance was given over an eightsecond period, the roentgenogram taken at the eighth second. In contrast to figure 5 , a large quantity of radio-opaque material can be seen in the inferior vena cava distal to the tip of the catheter, superimposed partially on the shadow of the spine. No contrast medium is detectable proximal to the catheter tip. The radio-opaque material obviously did not move upwards in the direction of the right heart during the whole period of the injection. Figure 7 gives the result obtained when the fig. 8 ), the radio-opaque material was readily seen in the inferior vena cava both distal and proximal to the tip of the catheter with the head of the column just above the diaphragm. This was in contrast to the relatively quick disappearance of the contrast medium in the patient who was not in congestive failure, but was quite in keeping with the slow circulation time and the elevated right ventricular diastolic pressure in this patient.
When the injection was repeated during the Valsalva maneuver (injection over a period of six seconds), the roentgenogram taken at the fifth second revealed essentially the same pattern ( fig. 9) , i.e., the radio-opaque material could be detected distal and proximal to the catheter tip and passing just above the diaphragm towards the right heart. This was in striking contrast to the subject with a normal Valsalva response, in whom the Diodrast remained distal to the diaphragm and did not flow in the direction of the heart during the maneuver.
DISCUSSION
The results reported here indicate that in individuals with normal Valsalva responses the venous return from the arm and leg is blocked during a Valsalva maneuver for about a 10-second period. The data in In the patients with a "failure response" to the Valsalva maneuver the delay of the circulation time by the strain was definitely less than in the normal subjects. This was particularly true for the circulation time from the femoral vein, indicating that little or no block of the venous return from that area occurred during the Valsalva maneuver in these subjects. A similar situation was found for return from the arm vein; although in some patients the delay from that area was greater than from the femoral vein. As in the normal subject, it would appear that in patients with congestive failure, expiratory straining may impede venous flow from the arm more readily than from the leg. Thus, during the Valsalva maneuver the return from the inferior vena cava is apparently of greater importance than that from the superior cava in determining the type of arterial pressure response to the maneuver.
The fact that in subjects with a "failure response" the venous return to the right heart is not blocked from the femoral vein during the Valsalva maneuver and may not be even from the arm appears to explain the difference between the "normal" and the "failure" type of Valsalva response. In the latter the filling of the heart is maintained during the strain, at least to an extent adequate to insure that there is no, or only a partial, decrease of cardiac output and of systolic, diastolic, and pulse pressure in the peripheral arterial system. 
